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(54) DEVICE FOR CONTRACTING EXTENDED INSTRUCTION WORD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for contracting 
extended instruction words, where fetch and decode of common 
instruction words are executed, and extended instruction words 
can be processed simultaneously, thereby heightening efficiency 
of a CPU and program. 

SOLUTION: The device for contracting extended instruction 
words is composed of a storing section for instruction words in 
which the instruction words consisting of many common words 
and extended words are stored, a temporarily storing section 
which pre-fetches many instruction words from the storing 
section and stores them, a searching section for instruction word^^ 
which outputs a position signal indicating a position of the 
common words and the position of the sequential extended words, 
a selecting section for instruction words which selects a buffer in 
which the common words are stored with use of the position 
signal, then outputs the common words sequentially, an analyzing 

section for common instruction words which executes the common words, an analyzing section for 
extended data which executes operation of operands of the sequential extended words and outputs 
extended data, and a storing section for extended data which receives the extended data and stores 
same. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the central processing unit which carries out extended instruction word for using the data 
which are the address of a larger constant value than the magnitude of instruction word, or preservation 
equipment An instruction word preservation means by which the instruction word which consisted of 
much general instruction word and extended instruction word was saved. The extraordinary preservation 
means which consisted of many buffers which prefetch and save much instruction word from the above- 
mentioned instruction word preservation means. The instruction word of a large number prefetched from 
the above-mentioned instruction word preservation means to the above-mentioned extraordinary 
preservation means is received. An instruction word retrieval means to output the position signal which 
shows the location of general instruction word, and the location of one or more continuous extended 
instruction word among the instruction word which decoded the received instruction word and was 
saved for the above-mentioned extraordinary preservation means, The inside of the instruction word 
which received the position signal which is the output of the above-mentioned instruction word retrieval 
means, and was saved by the position signal at each buffer of the above-mentioned extraordinary 
preservation means, An instruction word selection means to choose the buffer where general instruction 
word was saved, and to output general instruction word one by one, A general instruction word analysis 
means to output many control signals for receiving the general instruction word outputted from the 
above-mentioned instruction word selection means, and performing general instruction word. The inside 
of the instruction word which received the position signal which is the output of the above-mentioned 
instruction word retrieval means, and was saved at each buffer of the above-mentioned extraordinary 
preservation means, An extended data analysis means to receive the operand of one or more continuous 
extended instruction word, to carry out data processing of the received operand, and to output extended 
data. Extended instruction word contraction equipment characterized by having an extended data 
storage means to receive the extended data which are the output of the above-mentioned extended 
data analysis means, and to save this. 

[Claim 2] The above-mentioned instruction word retrieval means receives the instruction word 
prefetched from said instruction word preservation means to the above-mentioned extraordinary 
preservation means. An extended instruction retrieval means to judge whether each instruction word 
prefetched to the above-mentioned extraordinary preservation means is general instruction word, or it is 
extended instruction word, and to output a flag signal, As opposed to each instruction word which 
received the flag signal which is the output of the above-mentioned extended instruction retrieval 
means, and was saved at many buffers of the above-mentioned extraordinary preservation means The 
flag register which consisted of flag bits of a large number which show whether it is extended instruction 
word or it is general instruction word. Many flag bits of the above-mentioned flag register are judged. 
The inside of many buffers of the above-mentioned extraordinary preservation means, Extended 
instruction word contraction equipment according to claim 1 characterized by having the extended 
decoder which outputs the position signal which shows the location of a buffer where general instruction 
word was saved, and the location of a buffer where at least one or more continuous extended 
instruction word was saved. 
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[Claim 3] The above-mentioned extended data analysis means inspects one or more [ which was saved 
at many buffers of the above-mentioned extraordinary preservation means ] continuous extended 
instruction word in order of the order of appearance, and receives each extended instruction word. If it 
is the extended instruction word of an eye after the general instruction word using extended data most 
and extended instruction word is the extended instruction word which continues with former extended 
instruction word To the lower bit of extended data, fill the operand of extended instruction word, and it 
fills with the same value as the most significant bit of the operand of extended instruction word from the 
number of bits of the operand of extended instruction word to the extended data of a high order bit. If 
extended instruction word is the extended instruction word which continues with former extended 
instruction word Extended instruction word contraction equipment according to claim 1 characterized by 
filling the operand of extended instruction word to the lower bit which only the number of bits of the 
operand of extended instruction word made move the extended data generated before to the bit of a 
high order, and is vacant. 

[Claim 4] The above-mentioned extended data-analysis means is extended instruction-word contraction 
equipment according to claim 1 characterized by to fill the operand of extended instruction word to the 
lower bit which inspected one or more [ which was saved at many buffers of the above-mentioned 
extraordinary preservation means ] continuous extended instruction word in order of the order of 
appearance, and only the number of bits of the operand of extended instruction word made move 
extended data to the bit of a high order to each extended instruction word, and is vacant. 
[Claim 5] The extended data which are the output of the above-mentioned extended data analysis 
means are extended instruction word contraction equipment according to claim 1 characterized by being 
data which added together the operand of one or more continuous extended instruction word. 
[Claim 6] The extended data which are the output of the above-mentioned extended data analysis 
means are extended instruction word contraction equipment according to claim 1 characterized by being 
data which shifted the operand of one or more continuous extended instruction word to right-hand side. 
[Claim 7] When the position signal which is the output of the above-mentioned instruction word retrieval 
means is received and general instruction word is outputted to the above-mentioned instruction word 
selection means from the above-mentioned extraordinary preservation means, the above-mentioned 
extended data analysis means From the buffer where one or more continuous extended instruction word 
was saved among the instruction word saved at each buffer of the above-mentioned extraordinary 
preservation means Extended instruction word contraction equipment according to claim 1 
characterized by receiving the operand of the extended instruction word saved at the buffer concerned, 
and carrying out data processing of an operand. 

[Claim 8] The above-mentioned instruction word selection means is extended instruction word 
contraction equipment according to claim 1 characterized by outputting the instruction word which will 
not carry out any operation, either, if there is no general instruction word among the instruction word 
saved at each buffer of the above-mentioned extraordinary preservation means to the above-mentioned 
general instruction word analysis means. 

[Claim 9] The above-mentioned extraordinary preservation means is extended instruction word 
contraction equipment according to claim 1 characterized by prefetching and updating new instruction 
word from the above-mentioned instruction word preservation means to coincidence, when all the 
instruction word saved at many buffers is processed by the instruction word selection means and the 
extended data analysis means. 

[Claim 10] If the above-mentioned extended data analysis means has general instruction word in the 
buffer of the above-mentioned extraordinary preservation means If extended data are outputted to the 
above-mentioned extended data storage means and there is no general instruction word in the buffer of 
the above-mentioned extraordinary preservation means when the general instruction word concerned is 
outputted to the above-mentioned general instruction word analysis means from the above-mentioned 
instruction word selection means Extended instruction word contraction equipment according to claim 1 
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characterized by outputting extended data to the above-mentioned extended data storage means when 
the instruction word which does not carry out any operation from the above-mentioned instruction word 
selection means, either is outputted to the above-mentioned general instruction word analysis means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the extended instruction word contraction 
equipment which processes extended instruction word in the central processing unit using fixed die- 
length instruction word at the time of execution of general instruction word about extended instruction 
word contraction equipment (Extended instructionfolding system). 
[0002] 

[Description of the Prior Art] Generally, a central processing unit (Micro-Processor) reads the program 
which consists of a set of the instruction word of a large number saved in memory, analyzes this with an 
instruction word analyzer, and performs actuation which corresponds to each instruction word with an 
effector. 

[0003] If the magnitude of instruction word of the number of bits of the die length of instruction word, 
i.e.. one instruction word, is various, it will be made into adjustable die-length instruction word, and if the 
magnitude of the number of bits of all instruction word is the same, it will be called fixed die-length 
instruction word. 

[0004] The conventional central processing unit is divided into CISC (Complex InstructionSet Computer) 
and RISC (Reduced Instruction Set Computer), and, in CISC, RISC uses fixed die-length instruction 
word using adjustable die-length instruction word. 

[0005] Although the die length is various and, as for the adjustable die-length instruction word method,, 
has many kinds of instruction word with instruction word, since the die length of instruction word is 
adjustable, the instruction word analyzer which analyzes instruction word has a complicated 
configuration, and has the demerit in which execution speed is slow. 

[0006] On the other hand, although fixed die-length instruction word with the fixed die length of all 
instruction word is used for a fixed die-length instruction word method, the configuration of an 
instruction word analyzer is simple and high-speed operation is possible, since the die length of 
instruction word is fixed, it has the trouble that the range of the operand which may be expressed is 
restricted. That is, since the die length of an operand is smaller than the magnitude of a register 
(Register), and the magnitude of the range of the address of preservation equipment, the address of a 
larger constant value than the magnitude of instruction word or preservation equipment cannot be 
created with one instruction word. 

[0007] Though the thing for solving the above-mentioned trouble in the conventional adjustable die- 
length instruction word and a fixed die-length instruction word method is an extended instruction word 
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method and is fixed die-length instruction word with the fixed die length of all instruction word, it is the 
method which can be equipped with the extended data storage section and can express the instruction 
word of all die length. 

[0008] Drawing 1 is the Fig. of an extended instruction word method of operation. As shown in drawing 
i , if the operation code OP is general instruction word, according to the operation code concerned, it 
will perform with an effector by analyzing the operation code OP of the instruction word which used two 
extended instruction word in order that drawing 1 might express the address of a larger constant value 
than the magnitude of instruction word, or preservation equipment, and was read in preservation 
equipment, and if the operation code OP of the read instruction word is extended instruction word, the 
1st operand 0PER1 of instruction word is saved in the extended data storage section ER. If extended 
instruction word is the extended instruction word used after the general instruction word using the 
extended data saved in the extended data storage section ER for the first time at this time, among the 
extended data storage sections ER, from the 1st operand 0PER1 of extended instruction word, a high 
order bit will be filled with the value of most significant bit MSB of the 1st operand 0PER1 of extended 
instruction word, and the location of the same bit as the 1st operand 0PER1 of extended instruction 
word will be filled with the 1st operand OPER1 of extended instruction word. 

[0009] If subsequent instruction word is extended instruction word, only the number of bits of the 2nd 
operand OPER2 will shift the extended data which carried out data processing of the 1st operand 
OPER1 saved in the extended data storage section ER, and generated it to a high order bit (Shift), and 
the 2nd operand 0PER2 will be put on the lower bit as for which the extended data storage section ER 
is vacant. Therefore, as for the extended data storage section ER, the 2nd operand 0PER2 and the 1st 
operand OPER1 are located in a high order bit from the least significant bit. That is, in the extended 
data storage section ER, the value which the 1st operand 0PER1 and the 2nd operand OPER2 combined 
is saved by two extended instruction word. 

[0010] Therefore, the address of a larger constant value than the magnitude of instruction word or 
preservation equipment can be made by using extended instruction word in a fixed die-length instruction 
word method by the above-mentioned approach. 
[0011] 

[Problem(s) to be Solved by the Invention] Since the fixed die-length instruction word method using the 
conventional extended instruction word must read extended instruction word in preservation equipment 
like general instruction word, must analyze extended instruction word with an instruction word analyzer 
and must perform actuation of extended instruction word with an effector, it has the trouble of reducing 
the effectiveness of a central processing unit, and the effectiveness of a program. 
[0012] In order to use for the purpose of this invention the data which are the address of a larger 
constant value than the magnitude of the general instruction word saved in the extended data storage 
section by extended instruction word« or preservation equipment By processing the extended instruction 
word which follows while reading and performing general instruction word The general instruction word 
after the extended instruction word which follows can be processed immediately, and it is in this offering 
the extended instruction word contraction equipment which can make the effectiveness of **********, 
and the effectiveness of a program maximum-ize. 
[0013] 

[Means for Solving the Problem] 

[0014] In order to attain the above-mentioned purpose, the extended instruction word contraction 
equipment of this invention The extraordinary preservation section which consisted of many buffers 
which prefetch and save much instruction word from the instruction word preservation section; 
instruction word preservation section where the instruction word which consisted of much general 
instruction word and extended instruction word was saved; The instruction word of a large number 
prefetched from the instruction word preservation section to the extraordinary preservation section is 
received. The inside of the instruction word which decoded the received instruction word and was saved 
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in the extraordinary preservation section. The instruction word retrieval section which outputs the 
position signal which shows the location of general instruction word, and the location of one or more 
continuous extended instruction word; The inside of the instruction word which received the position 
signal which is the output of the instruction word retrieval section, and was saved by the position signal 
at each buffer of the extraordinary preservation section. The instruction word selection section which 
chooses the buffer where general instruction word was saved, and outputs general instruction word one 
by one; The general instruction word outputted from the instruction word selection section is received. 
The general instruction word analysis section which outputs many control signals for performing general 
instruction word; The inside of the instruction word which received the position signal which is the 
output of the instruction word retrieval section, and was saved at each buffer of the extraordinary 
preservation section, It is characterized by having the extended data storage section which receives the 
extended data which are the output of extended data analysis section; which receives the operand of 
one or more continuous extended instruction word, carries out data processing of the received operand, 
and outputs extended data, and the extended data analysis section, and saves this. 
[0015] The instruction word retrieval section judges whether each instruction word which receives the 
instruction word prefetched from the instruction word preservation section to the extraordinary 
preservation section, and is prefetched to the extraordinary preservation section is general instruction 
word, or it is extended instruction word. The extended instruction retrieval section which outputs the 
flag signal activated when it was extended instruction word; to each instruction word which received the 
flag signal which is the output of the extended instruction retrieval section, and was saved at many 
buffers of the extraordinary preservation section [ whether it is extended instruction word and ] Receive 
many flag bits of flag register; which consisted of flag bits of a large number which show whether it is 
general instruction word, and a flag register, and the activated state of each flag bit is judged. It is 
characterized by having the extended decoder which outputs the position signal which shows the 
location of a buffer where general instruction word was saved among many buffers of the extraordinary 
preservation section, and the location of a buffer where one or more continuous extended instruction 
word was saved. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to the attached drawing, the extended 
instruction word contraction equipment of this invention is explained to a detail. 
[0017] Drawing 2 is the block diagram having shown the extended instruction word contraction 
equipment of this invention. The extended instruction word contraction equipment of this invention of 
drawing 2 Much instruction word is prefetched from the instruction word preservation section 100 where 
the instruction word which consisted of much general instruction word and extended instruction word 
was saved, and the instruction word preservation section 100 (Pre-Fetch). The instruction word of a. 
large number prefetched from the extraordinary preservation section 200 which consisted of many 
buffers BUI-BUn to save, and the instruction word preservation section 100 to the extraordinary 
preservation section 200 is received. The inside of the instruction word which decoded received 
instruction word (decode) and was saved in the extraordinary preservation section 200, The inside of the 
instruction word which received the position signal POS which is the output of the instruction word 
retrieval section 300 and the instruction word retrieval section 300 which outputs the position signal 
POS which shows the location of general instruction word, and the location of one or more continuous 
extended instruction word, and was saved by the position signal POS at each buffer of the extraordinary 
preservation section 200. The buffer where the general instruction word concerned was saved when 
general instruction word existed is chosen. The general instruction word outputted from the instruction 
word selection section 400 which outputs general instruction word one by one, and the instruction word 
selection section 400 is received. The inside of the instruction word which received the position signal 
POS which is the output of the general instruction word analysis section 700 and the instruction word 
retrieval section 300 which outputs many control signals for performing general instruction word, and 
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was saved at each buffers BU1-BUn of the extraordinary preservation section 200, The operand 0PER1 
of one or more [ which was saved at each buffer of the extraordinary preservation section 200 when 
one or more continuous extended instruction word existed ] continuous extended instruction word - 
OPERn are received. It consists of the extended data analysis section 500 which carries out data 
processing of the received operand OPER1 - OPERn, and outputs the extended data ED. and the 
extended data storage section 600 which receives the extended data ED which are the output of the 
extended data analysis section 500, and saves this. 

[0018] The instruction, word retrieval section 300 judges whether each instruction word which searches 
the instruction word prefetched from the instruction word preservation section 100 to the extraordinary 
preservation section 200, and is prefetched to the extraordinary preservation section 200 is general 
instruction word, or it is extended instruction word. Receive flag signal FLAG which is the output of the 
extended instruction retrieval section 310 and the extended instruction retrieval section 310 which 
outputs flag signal FLAG activated when it was extended instruction word, and flag signal FLAG is saved 
at many flag bits FBI-FBn. To each instruction word saved at many buffers BUI-BUn of the 
extraordinary preservation section 200 [ whether it is extended instruction word and ] Receive the 
output of many flag bits FBI-FBn of the flag register 320 which shows whether it is general instruction 
word, and a flag register 320, and the activated state of each flag bit is judged. It consists of extended 
decoders 330 which output the position signal POS which shows the location of a buffer where general 
instruction word was saved among many buffers BUI-BUn, and the location of a buffer where one or 
more continuous extended instruction word was saved. 

[0019] The extraordinary preservation section 200 will prefetch and update new instruction word to 
coincidence at the instruction word preservation section 100, if all the instruction word saved at many 
buffers BUI-BUn is processed by the instruction word selection section 400 and the extended data 
analysis section 500. 

[0020] In order to obtain the extended data ED according to execution of extended instruction word, the 
extended data analysis section 500 carries but data processing of the operand OPER1 of one or more 
continuous extended instruction word - the OPERn. 

[0021] The extended data analysis section 500 inspects one or more [ which was saved at many buffers 
BUI-BUn of the extraordinary preservation section 200 ] continuous extended instruction word in order 
of [ BUI, BU2. — , BUn ] a location, and receives each extended instruction word. After the general . 
instruction word [ instruction word / extended ] using the extended data ED, most with the extended 
instruction word of an eye If it is the extended instruction word which does not follow former extended 
instruction word, the operand of extended instruction word will be filled to the lower bit of the extended 
data ED. and it will fill with the same value as the most significant bit of the operand of extended 
instruction word from the number of bits of the operand of extended instruction word to the extended 
data ED of a high order bit. If extended instruction word is the extended instruction word which follows 
former extended instruction word, only the number of bits of the operand of extended instruction word 
will move the extended data ED generated before to the bit of a high order, and the operand of extended 
instruction word will be filled to a vacant lower bit. 

[0022] If there is general instruction word using the extended data ED generated by the buffer of the 
extraordinary preservation section 200 with one or more continuous extended instruction word, when 
the general instruction word concerned will be outputted to the general instruction word analysis section 
700 by the instruction word selection section 400, the extended data ED generated by one or more 
continuous extended instruction word are outputted to the extended data storage section 600. If there 
is no general instruction word using the extended data ED generated by the buffer of the extraordinary 
preservation section 200 with one or more continuous extended instruction word, when the last general 
instruction word will be outputted to the general instruction word analysis section 700 by the instruction 
word selection section 400, the extended data ED are outputted to the extended data storage section 
600. General instruction word does not exist in the buffer of the extraordinary preservation section 200, 
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but if there is only all extended instruction word, when the instruction word which does not carry out 
any operation by the instruction word selection section 400, either will be outputted to the general 
instruction word analysis section 700, the extended data ED are outputted to the extended data storage 
section 600. 

[0023] The extended data ED which are the output of the extended data analysis section 500 may be 
the data which added together the operand 0PER1 of one or more continuous extended instruction 
word - OPERn, or data which shifted the operand OPERl of one or more continuous extended 
instruction word - OPERn to right-hand side. 

[0024] The actuation of the extended instruction word contraction equipment of this invention by the 
above-mentioned configuration is as follows. Drawing 3 is the timing chart of the extended instruction 
word contraction equipment of this invention of drawing 2 of operation. In the instruction word 
preservation section 100, one by one For example, the 1st general instruction word, the 1st escape 
instruction word. The instruction word for carrying out the 2nd escape instruction word, the 3rd escape 
instruction word, the 2nd general instruction word, and the 3rd general instruction word is saved. If it 
assumes that the extraordinary preservation section 200 prefetches to coincidence two instruction word 
which consisted of the 1st buffer BUI and the 2nd buffer BU2, and was saved in the instruction word 
preservation section 100 to the 1st buffer BUI and the 2nd buffer BU2 The timing of drawing 2 by 
drawing 3 of operation is as follows. 

[0025] the [ first, / which are two instruction word saved in the instruction word preservation section 
100 ] — 1 general instruction word and the 1st escape instruction word — t 1 hour — prefetch (PF) — 
carrying out — the — 1 general instruction word is saved at the 1st buffer BUI of the extraordinary 
preservation section 200. and the 1st escape instruction word is saved at the 2nd buffer BU2 of the 
extraordinary preservation section 200 at coincidence. When the 1st general instruction word and the 
1st escape instruction word are prefetched from the instruction word preservation section 100 to the 
extraordinary preservation section 200 in t 1 hour (PF), the extended instruction retrieval section 310 
[ whether each instruction word which receives the 1st general instruction word and the 1st escape 
instruction word which are the instruction word which is the output of the instruction word preservation 
section 100, and is saved at the 1st buffer BUI and the 2nd buffer BU2 of the extraordinary 
preservation section 200 is general instruction word, and ] Flag signal FLAG which shows whether it is 
extended instruction word is outputted. Since the instruction word which the instruction word 
preservation section 100 outputs is the 1st general instruction word and the 1st escape instruction 
word at this time, the extended instruction retrieval section 310 outputs the low logical value which is 
deactivated flag signal FLAG, and the high logical value which is activated flag signal FLAG. These flag 
signal FLAG(s) show the class of each instruction word which is saved at a flag register 320 and saved 
at the current buffers BUI and BU2. In the above-mentioned example, since the 1st general instruction 
word is saved at the 1st buffer BUI and the 1st escape instruction word is saved at the 2nd buffer BU2, 
'0' which is a low logical value is saved at the 1st flag bit FBI of a flag register 320, and 'V which is a 
high logical value is saved at the 2nd flag bit FB2. The position signal POS with which the extended 
decoder 330 shows that the 1st escape instruction word is located in the 2nd buffer BU2 by locating the 
1st general instruction word in the 1st buffer BUI with reference to the value of the 1st flag bit FBI of 
a flag register 320 and the 2nd flag bit FB2 is outputted. 

[0026] The instruction word selection section 400 outputs the 1st general instruction word saved at the 
1st buffer BUI to the general instruction word analysis section 700 with the position signal POS which 
is the output of the extended decoder 330 in t 2 hours. Namely, the fetch of the 1st general instruction 
word and decoding (IF) are carried out by the general instruction word analysis section 700 in t 2 hours. 
The operand OPER of the 1st escape instruction word saved by the position signal POS at the 2nd 
buffer BU2 is outputted to the extended data analysis section 500 at the same time it carries out the 
fetch of the 1st general instruction word, and decoding (IF). That is. the fetch (IF) of the 1st escape 
instruction word is carried out by the extended data analysis section 500. The extended data analysis 

-9- 



section 500 carries out data processing of the operand OPER of the 1st escape instruction word, and 
outputs the extended data ED. Since the 1st escape instruction word is the first extended instruction 
word by which it comes after general instruction word, the operand OPER of the 1st escape instruction 
word is inputted into the lower bit of the extended data ED, and from the number of bits of the operand 
OPER of the inputted 1st escape instruction word, a high order bit inputs the same value as the most 
significant bit of the operand OPER of the inputted 1st escape instruction word, and, as for the 
extended data analysis section 500. generates the extended data ED. The extended data storage section 
600 will output the saved extended data ED. if the extended data ED which are the output of the 
extended data analysis section 500 are saved and the extended data ED are required by the general 
instruction word using the extended data ED. The extended instruction word which follows the extended 
instruction word received before the instruction word with which the 1st escape instruction word was 
saved at the buffers BUI and BUZ of the extraordinary preservation section 200, that is. when data 
processing of both the extended instruction word received before and the 1st escape instruction word 
received now must be carried out and the extended data ED must be updated Only the number of bits 
of the operand of the 1st escape instruction word moves the extended data ED generated before to the 
bit of a high order, and the operand of the 1st escape instruction word is filled to a vacant lower bit. 
[0027] An effector performs the 1st general instruction word concerned with the control signal of a 
large number by the 1st general instruction word outputted in t 3 hours from the instruction word 
analysis section 700 (EX). The result depended on activation of the 1st general instruction word in t 4 
hours is saved at the specific register of memory or a central processing unit (ST). 
[0028] By the above approaches, the 2nd escape instruction word and the 3rd escape instruction word 
which were saved in the instruction word preservation section 100 in t 2 hours which carries out the 
fetch of the 1st general instruction word and the 1st escape instruction word, and decoding (IF) It is 
prefetched respectively to the 1st buffer BUI and the 2nd buffer BU2 of the extraordinary preservation 
section 200 (PF). The extended instruction retrieval section 310 inspects the instruction word 
prefetched (PF) to coincidence, and flag signal FLAG each instruction word indicates it to be whether it 
is extended instruction word or it is general instruction word is outputted to it. A flag register 320 
outputs flag signal FLAG which saves flag signal FLAG which is the output of the extended instruction 
retrieval section 310, and is saved to the extended decoder 330. The extended decoder 330 outputs the 
position signal POS which shows that there is only extended instruction word by flag signal FLAG to 
each buffers BUI and BU2 of the current emergency preservation section 200. It turns out that the 
instruction word selection section 400 does not have general instruction word in the extraordinary 
preservation section 200 by the position signal POS in t 3 hours, and the instruction word which does 
not carry out any operation in the general instruction word analysis section 700, either, i.e., an NOP (No 
Operation) instruction, is outputted. With a position signal POS, the extended data analysis section 500 
receives the operand OPER of the 2nd escape instruction word saved in the extraordinary preservation 
section 200. and the 3rd escape instruction word, carries out data processing of these, and generates 
the extended data ED. Since the 2nd escape instruction word and the 3rd escape instruction word are 
the extended instruction word with which the 1st escape instruction word by which data processing was 
carried out before continued, the extended data ED generated by the 1st escape instruction word are 
moved to a high order bit. and the operand OPER of the 2nd escape instruction word and the 3rd 
escape instruction word is inputted as sequence in a seat of the lower bit as for which the extended 
data ED are vacant At this time, the number of bits to which it is made to move is the same as that of 
the sum total of the number of bits of the operand OPER of the 2nd escape instruction word and the 
3rd escape instruction word. In the extended data storage section 600, the extended data ED generated 
by the 1st escape instruction word, the 2nd escape instruction word, and the 3rd escape instruction 
word which are the output of the extended data analysis section 500 are saved. Therefore, the fetch of 
the 2nd escape instruction word and the 3rd escape instruction word and decoding (IF) are carried out 
in t 3 hours. 
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[0029] Like the above the 2nd general instruction word and the 3rd general instruction word which were 
saved in the instruction word preservation section 100 in t 3 hours It is prefetched respectively to the 
1st buffer BUI and the 2nd buffer BU2 of the extraordinary preservation section 200 (PF). The 
extended instruction retrieval section 310 outputs flag signal FLAG which shows that all the instruction 
word prefetched (Pre-Fetch) is general instruction word. A flag register 320 outputs flag signal FLAG 
which saved flag signal FLAG which is the output of the extended instruction retrieval section 310, and 
was saved to the extended decoder 330. All the instruction word saved in the current emergency 
preservation section 200 is general instruction word, and the extended decoder 330 outputs the position 
signal POS which shows that extended instruction word is not saved. It turns out that all the instruction 
word that received the position signal POS of the extended decoder 330, and was saved in the 
extraordinary preservation section 200 is general instruction word, and the instruction word selection 
section 400 outputs the 2nd general instruction word and the 3rd general instruction word which were 
saved at the 1st buffer BUI and the 2nd buffer BU2 to the instruction word analysis section 700 one by 
one. With a position signal POS, it turns out that there is no extended instruction word among the 
instruction word saved in the extraordinary preservation section 200, and the extended instruction word 
analysis section 500 does not update the extended data ED. Activation (EX) and preservation (ST) of 
the henceforth are the same. When the 2nd general instruction word or the 3rd general instruction word 
is the instruction using the extended data ED. an effector performs general instruction word applicable 
to this using the extended data ED already saved in the extended data storage section 600. 
[0030] Therefore, since four pipeline (Pipe Line) clocks are required for the extended instruction word 
contraction equipment of this invention as shown in the timing chart of operation by drawing 3 and two 
pipeline clocks are reduced compared with the former, the effectiveness of a central processing unit and 
the effectiveness of a program can be increased. 

[0031] Drawing 4 is other timing charts of the extended instruction word contraction equipment of this 
invention of drawing 2 of operation, it is shown in drawing 4 — as — the instruction word preservation 
section 100 — one by one — the — the [ 1 general instruction word, the 1st escape instruction word, 
the 2nd escape instruction word, and ] — 2 general instruction word is saved, the extraordinary 
preservation section 200 consists of four buffers BU1-BU4, and when the flag register 320 consists of 
4-bit flag bits FB1-FB4, the actuation of the extended instruction word contraction equipment of this 
invention of drawing 2 is as follows. 

[0032] The 1st general instruction word saved in the instruction word preservation section 100 four in 
four buffer [ of the extraordinary preservation section 200 ] BU1 - BUtI hour, the 1st escape 
instruction word, the 2nd escape instruction word, and the 2nd general instruction word are prefetched 
(PF). To coincidence, the extended instruction retrieval section 310 searches the instruction word 
outputted from the instruction word preservation section 100, judges to it which instruction word is 
general instruction word among instruction word, or whether it is extended instruction word; the signal' 
FLAG activated when it was extended instruction word is outputted, and if it is general instruction word, 
deactivated flag signal FLAG will be outputted. A flag register 320 saves flag signal FLAG which is the 
output of the extended instruction retrieval section 310 at many flag bits FB1-FB4. In the case of the 
above-mentioned example, the top flag bit FB4 has data of '01 10' from the lowest flag bit FBI, and a 
flag register 320 outputs the position signal POS which shows whether the instruction word which the 
extended decoder 330 judged the activated state of each flag bits FB1-FB4 of a flag register 320. and 
was saved at each buffers BU1-BU4 of the extraordinary preservation section 200 is general instruction 
word, or it is extended instruction word. Therefore, it is turned out whether the extended instruction 
word or general instruction word which is each instruction word is saved by the extended decoder 330 
at the buffer located in what position of the extraordinary preservation section 200. 
[0033] The inside of the instruction word with which the instruction word selection section 400 was 
saved by the position signal POS which is the output of the extended decoder 330 at each buffers BU1- 
BU4 of the extraordinary preservation section 200 in t 2 hours, Outputting the 1st general instruction 

. 11 - 



word which chose the 1st buffer BU1 where the general instruction word of an eye was saved most, and 
was saved at the 1st buffer BUI to the general instruction word analysis section 700. the general 
instruction word analysis section 700 analyzes the 1st general instruction word, and outputs many 
control signals. That is, the fetch of the 1st general instruction word and decoding (IF) which were saved 
by the instruction word selection section 400 and the general instruction word analysis section 700 in 
the extraordinary preservation section 200 in t 2 hours are carried out. t 3 hours — many control 
signals — an effector — the [ concerned ] — 1 general instruction word — activation (EX) — carrying 
out — t 4 hours — the — the result depended on activation of 1 general instruction word is saved at 
the specific register of memory or a central processing unit (ST). 

[0034] With a position signal POS, the extended data analysis section 500 receives each operand 
OPER2 and 0PER3 of the 1st escape instruction word saved at the 2nd buffer BU2 and the 3rd buffer 
BU3. and the 2nd escape instruction word, carries out data processing of the received operands 0PER2 
and 0PER3 in t 2 hours which carries out the fetch of the 1st general instruction word, and decoding 
(IF), and outputs the extended data ED to them. When carrying out data processing of the operands 
0PER2 and 0PER3 and generating the extended data ED When it is the operand OPER2 of the 
extended instruction word which should be carried out for the first time after the 1st escape instruction 
word is the 1st general instruction word, The operand 0PER3 of the 2nd escape instruction word and 
the operand 0PER2 of the 1st escape instruction word are filled from the least significant bit of the 
extended data ED as sequence. From the most significant bit of the operand 0PER2 of the 1st escape 
instruction word, the bit of the extended data ED of a high order is filled with the same bit as the most 
significant bit of the operand 0PER2 of the 1st escape instruction word, and generates the extended 
data ED. When extended instruction word is continuously used with former extended instruction word, 
only the number of bits of the operands OPER2 and OPER3 of the 1st and 2nd escape instruction word 
is moved to a high order, and the extended data ED generated with front instruction word are filled with 
the operands OPER2 and 0PER3 of the 1st and 2nd escape instruction word one by one to a vacant 
lower bit. 

[0035] The extended data storage section 600 receives the extended data ED of the extended data 
analysis section 500, and saves this. 

[0036] By the above approaches, the instruction word selection section 400 The 2nd general instruction 
word saved by the position signal POS at the 4th buffer BU4 of the extraordinary preservation section 
200 is chosen. The common instruction analysis section 700 The fetch of the 2nd general instruction 
word and decoding (IF) are carried out in t 3 hours, the control signal of a large number outputted from 
the common instruction analysis section 700 — t 4 hours — an effector — the 2 general instruction 
word — activation (EX) — carrying out — t 5 hours — the — the result depended on activation of 2 
general instruction word is saved at the specific register of memory or a central processing unit (ST). 
[0037] If the 2nd general instruction word is the instruction word using the extended data ED, as for an 
effector, the 2nd general instruction word will be performed in t 4 hours using the extended data ED 
already saved in the extended data storage section 600. 
[0038] 

[Effect of the Invention] By processing the extended instruction word which follows while reading and 
performing general instruction word, the extended instruction word contraction equipment of this 
invention can process immediately the general instruction word after the extended instruction word 
which follows, and can increase the engine performance of the central processing unit of an extended 
instruction word method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The Fig. of extended instruction word of operation. 

[Drawing 2] The block diagram showing the extended instruction word contraction equipment of this 
invention. 

[Drawing 3] The timing chart of the extended instruction word contraction equipment of this invention of 
drawing 2 of operation. 

[Drawing 4] Other timing charts of the extended instruction word contraction equipment of this 

invention of drawing 2 of operation. 

[Description of Notations] 

100 — Instruction word preservation section 

200 — Extraordinary preservation section 

300 — Instruction word retrieval section 

310 — Extended instruction retrieval section 

320 — Flag register 

330 — Extended decoder 

400 — Instruction word selection section 

500 — Extended data analysis section 

600 — Extended data storage section 

700 — General instruction word analysis section 

POS — Position signal 

BUI-BUn — Buffer 

ED — Extended data 

FLAG — Flag signal 

FBI-FBn — Flag bit 

OPER1 - OPERn — Operand 

PF Prefetch 

IF — Decoding 

EX — Activation 



[Translation done.] 
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ass 1 ofiT'y 71-^^ (PF) $ti.5^^ffiSr«iacL 

Sr^i-77i/ft-§-FLAG5rM*i-5. 

3 2 0 ttllt3g^^*^SmSlJ 3 1 O®m;0-Cfc5 7 7i>'m-§- 
F L AGS:«#L. feaSf^a-^^-S 3 O'-ffi^L-Cl^ 
i^^^'ft-^FLAGSrmj^-t-So lltSx 3-^^-3 3 
Oti^^i/fS-g-F LAGtCj;oT!a«Elffi^f!&#gB2 0 0 
(D=&/<5'7r — BU 1 . BU2tcfit£3»^'^^:rctt*sfc 
5:i iSr^-r^te^-^POSSrm;*i-5<, t 3^raic^ 
^ffiSS^gP 4 0 0 fS-i- P O S J: o T B6^iS#g|5 

2 0 0 \z—^-^^m*^^£^^:zti)i^ti^'o . —^^^mm 

<frlf57 0 0»c:{pIb<O|S^ti^tf L-^iv^^^S. t), so 
NOP (No Operation) ^-^SrtH^i-So 
JiSSx- ^ ^WIHS 5 0 0 »i{£S«# P O S IC J; o T 
iS^gp 2 0 0 ix/tm 2 mm-^^mRrJm 3 

^^l§w^fem©^^0 P E R 5rS:(t LT r Hfe Srii^^^S 
Um'f-^EBi:±^-ri>o m'2lit9S#^S&tr^ 
3t£5S^^ilfieiMJC)S^iO.SSHfcS 1 S£5i^^m<^ 

J£3Sx-^'EDC0Sl/''TV^-5TffiK's' H©ifiE»-ll2lt3S • 

i^^^mRX^m 3 ffiSS^'^f&coiSillgi^O P E R © K- 

1*357'— ^^*fgC5 0 0<73m;'j-Cfe5^11£3i^^f§. 
B 2 ttSS^^iiSU^M 3 ll£3Si&^fSJw J; o -C^fig $ 
ja:Sx-^EDA5<*#SK5, «£oT, t 3I^KIC^2 

( I F) tmn^nio 

[00 2 91 ±fSt l^tfUc. ^^Sk#g6 100 

$ ixfc^ 2 -^^'^fsjit/m 3 -f&^^mi-t t 3 ^Ba 80 



2y<'y7r — BU2^-:/!) y=^y^ (PF) 1£!5 
^^:^^^3 1 OttT'y (P r e-Fe t c 

h) $tvTV^5#'^ffiiS^-C-«^'^ffi-e*>5r irSr^ 
■tyyifm^FLAG^mtlL. yyif^i^T.i' Z20 
»it£3S#^^^^SiJ 3 1 0(Omt)Xhi7 7i^m^FLA 
GSr«#L. ffiSSx 3-^^-3 3 0--•»#$i^^t77^ 
m^FLAGSrm:^i-5. ttSST' 3-^^-3 3 Ottm^E 

^^tS#a5 2 0 0 »c{S#$ixfc^^l§^i5^T-«:#^ffi 

m^POS<Srffi;^i-5. ^'&ffi51*^g54 0 OHcttSS'Ta 
-^^-3 3 0(^teil(t-§-POSSrSftUTffif^#SS2 

0 0 \z^W:^ixtL^^mi^±x-fsc^^mx»3^ r t JJS 

^l^^S'^r-BU I2t05m2/^y7r — BU 

2 2 -la^^St M 3 -«iJ^<^ffll«rJl»: 

iz^-^mmmn 700 ^aj^ji-s, j£5s^^s»*rif5 5 

0 0 i*fefift-§- P o s J;i J; o T Ei^^Jfeff SB 2 0 0 »r 
*t35^-^'EDSrHffUJfcV>. -tcOi^mrol^fT (EX) 

Rxfi^^ (ST) i4i^it-cfo^)o m2-^^^m 

* fcfiH 3 -^^^fg;iSlta7'-<5' E D ^rfflV^5^'^T* 
gE»J:J£»7'-i5'»#gB6 0 0»c:«#$ixfcffi 

[0 0 3 01 iieoT, El3trJ;5lij^<?-(' ^^-i/mtc* 
•tXo\z^ 3f:^BjwJ£3S^^e3Slj^*j3SStt4o©y-«'f':7' 
(Pipe Line) s'^'*SiJ5>®-efc5(D 

[0031] Bl4(i:. 02 <o:$i^m<Oiik^-^mi6f^^ 

#^f§(?:#^i 0 oicti. ffijJcSc. mi— ^#^f&s m 
iliiSgiflr^S. m2te3giJ&^ffi, m2-«i:^^S*5<5S:# 
^?i%T*i(9. HI^«#«82 0 0»44O(D>'<s'7r — BU 

l~BU4^^C5^tfig$i^, 77^^':^;^^' 3 2 0f44f 

[003 21 6g^^#gi5 2 0 0 to 4 ocT?/^ 7 r — B U 
l~BU4-~-t l^R3tc:^^S«#g|Jl 0 OJC<*#$tt 
Itmi-^^^^. mittSSiJ&^ffi; M2jl£5i^^ffi& 
XffS2-m^'^miZ^V7:^'y'^ (PF) 1^1^ 
t::. S£5S^^:^?ggB 3 1 0 fl^-^^^^C 1 0 OA-^tU 

StSB^^S-Cifotutf. fiUft-fk^tifcfS^FLAGSrm;^ 
-flS:#^l5-C*)H«> ^ffitt^k^Hfc^yi/ft^F 
LAGiSrUl:^1-5. yyi^i^i^p^-f 3 2 0it.i^m^^^ 
1 0«Jmy7T?*>5 7 9^fS^F LAGSr#»07 
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(7) 



3 2 Ott. }L.^<r>%WS^<o^. ST«l[7 7^l^S/ 
B l*»feS±4t7 7^'^try KFB4tt '0110* ©t" 
-^'Sr^U. IfiffiT^a-y-a 3 Ott, y'7if\^'^7~^ 

3 2 0<?3«-7 7j/li's/ SFB 1 ~F B 4 WS^t^t^^^Sr 
LTBiNF<!^#«S 2 0 0 ©'fr^^ y 7 r - B U 1 ~ B U 

f&-Cfc5*^Sr.T^i-<ail{f^POSSrta;^i-5. tSoT, 

itsi^^B* yt-ma-^^tmn^^u 200 (o{pi# « 

[00 33] ^^RS^$B4 0 0 (1, t 2^|^ict2:3g^ 

:3-^— 3 3 0<^a;f7-Cfc5'(4®ft-§-POStc:J:o-CB6 
2 0 0 W^/-^ •;/ 7 r — B u 1 ~ B u 4 fc:<^#$ 

l/^s/^T-BU 1 SriStf?LT^l^^s/7r-BUHc: 

7 0 0 f±, ^l -/iS:if^^f§iS:. 

m\ vx^kiom^m^.^mptt^. fiP*>, 1 2 mmc 
^^mm^k 4 0 o'2iu(— ^^^f§s?*f as 7 0 0 i;i j; o 20 

TBI^tS^aS 200 ICiS^^tufc^ 1 — ^^^l§CD7 :t. 

•y^RXf7'='- K (IF) t 3^^Jc#iSc; 

(EX) t 4^Rg(-ml-fiS:^^S©II^T^::J;5ife 
(ST) 

[00341 ^1 —m-i^-^^<Oy x.-y'^-JkX^'f^i— K 
(I F) t 2^mz. ttSSy'-^ftmSBS 0 

0 »m«t-§-P O S Id J; oT^ 2 5/ 7 T - B U 2 t ^; . 

3/<s'7 7 — BU 3»CiS#^?Hfc^ll£3S^^S2iI/M ■ 30 

2^fc3S#^ffi<o■^:^^-e^^©|fe^K^^=■OPER2, ope .. 
RSSrSmU. Sm$*^fc^fefll^^OPER2, OPE 
R3Srig^MaUTS2:5i-r-i?ED^m;/3r5, iHJiia^ 

^OPER2. OPERSSrta^ftiaUTffiSlf'— ^.E 
D Sr±^i-5l^{c, « ® 1 ttSS^^fldS^ 1 

^F-O P E R 2l.-ci)5i®^v- tim^—S' E'DOSTtit's/ 

h 2 a:3SA^ffi5>iSSi^^o p e r 3 xo!^ 1 tt. 

SR^-^f&eOliS^a^^p'p E R 2 SrW^cOiS !? I^SIfc L, 
m 1 J)£3S^^ffi<0l^c?g#^O P E R 2 tD:^±teK'y h J;. 40 
»? -hteroiiSS-f — ^J' E D<D.ir y h tt^ 1 *£3i^'n-i§<DiScS 
SI^^OPER 2©a:±(55[K'y hirl^-Wli'y h-CiSfcv 
UTll£5ix-^'ED"?Sr4fiS;i-5, fe35^'^f§*5gt;* 

T-*J* UfcS£3i-r-ii' E D K ^2 te3g#^iS<6lS 
j|ISC^OPER2, OPER 3rohry h»y£lt±<fl['v^ 

<r>m^M=hO PER2. OPER3 -CH^JcJcSSfc-r. 
[0 0 3 51 t£5S^-^'<*#eP 6 00 f4te5Sx-^'<»W 



IEB5 0 0(Ot£3Sx-^'EDi£:SfSLTrixSri*#-r5, 
[0 0 3 61 ±l2©J;5/j::^ittc:j;oT. iJ^^BSSlgB 

4 0 0tt:. te®m€-POSlc:J:oTBI^#S82 0 0© 
||4/^s/7r-BU4 2 -«S;^^f5SrS 

L> -j&^^^tU 7 0 0 tt, t, 3 I^Pb^JC^ 2 -Wt^ 
^|§<07ic:yf^ST/7'3- K (IF) 5:^tTU, 

^mrm7 0 0*»e>tii;^$n5#»©«l^fS-§-K:J;oT 
t 4^^^c:||^fl§^-J:o-c^2-«!:^^SSrll^T (E 
X) t 5^ra(-^2-|$#'^S(D||=fT»cJ;^)^^Sr 

T) -rs. 

[0 0 3 71 ^2-^iJ|j^S;4Sll£3ST'-^EDSr 

fflv^s^^^-efoHtf. ^tiittSf'-iJ'^^^gee 0 o»c 
.^*#$i^fcl)£3Sx-^5'EDSr>fil^^T t 4 ^F^JcHtrlStt 

[00 3 8] 

[|llBoffi^/<e|jiPJl 
. [0 1 1 tess^4swiftf^iao,- : 

[El 2 !• *l6W<0te!feSr'^S«Sili^lS{tSrf -f T'o s/ 

(igi3] Ei2w*^i3coit5s^^^*^^a«)tbf^4''r 

5 v'^'ia. • . • :' 

[04 ] El 2 <^)*3gM©¥3si^^^SSIlli^SBw«i©«ii^ 

• ^rf 5V^E1. 

[i^#©»iWl 
.. 1.0 0'-#^SH*#t8. 
' 2 0 0 "Bg^i!^#a5 
3 0 0- 
3 1 0" 
3 2 0- 

3 3 0- 

4 0 0" 

5 0 0 • 

6 0 0" 

7 0 0" 
POS- 

BU l.~BUn—>'-«s'77- ' • 

• F LAG-77^m-§- 
FB l~FBn- -77^!^^ S' h 
OPERl~OPERn -^mTS-^F 
PF •••7'y 73i s/f^ \ 
I F-X3- K 
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111 



OP OPERl 



OP OPERl 



OPERl 



0PER2 



MSB 



mm 



100 



300 



[BI21 



I 



] 700 



200 



400 



OPERn 



0PER2 



OPERl 



DUn 


BUn-1 


• » • 


BU2 


BUI 



Emm 



FLAG 



1 — r 



L 



320. 



PBn 


FBn-1 


« • • 


FB2 


FBI 



j: 



POS 



600 



z 



DO 



EO 



1^.3 ] 























(PF^ 


























[fpg 




^ u. 







IF 



t9 



t4 



16 



14 
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(9) 



7n Vh^— v^<7)lKt 



.y— V> 44- 7 

:itfi^-V-Ki^ 124-193 

^I7>'-Ki^ 10. K— I^V' T^<—h 
123-1901 



l-Vly 441-16 

y 61-1. l>-yA T/<-b 107- 
205 

(72)5iM# y-, fc^-r 

^- Kv. ^-t^e^V' 

n^/T" T>'^-~h 137-1206 
F ^ — A (#^) 5B033 BA03 DB06 



